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Bullock, P. R., de Jong, E. and Kiss, J. J. 1990. An assessment of
rainfall erosion potential in southern Saskatchewan from daily rain
fall records. Can. Agric. Eng. 32:17-24. A mean annual rainfall ero
sion index (Rldaily) calculated from daily rainfall records satisfactorily
compared withthe meanannual erosion index (R)calculated using hourly
rainfall records. An Rldaily contour map of SouthernSaskatchewan was
constructed from a greater number of weather stations keeping daily
rainfall recordscomparedto the R contour map constructed from very
fewstations that keephourly rainfall records. It was concluded that the
Rldaily contour map provided a more reliable assessment of rainfall
erosion potential than theR contour mapbecause theformer distinguished
localareas with high valuesand interpolation of rainfall risk involved
much shorter distancesbetween point measurements. Since significant
erosion requires a combination of rainfall detachment as well as runoff,
a runoffmodel that operated from daily climatic records was used to
determine which days with rainfall also produced runoff. The runoff
model was run for 62 stations in southern Saskatchewan and only days
that produced runoff were included in the annual erosion index total.
This effective erosion index (Reff) varied from 3 to 84% of Rldaily
and was particularly sensitive to soil texture. Heavy-textured soils were,
onaverage, more than four times as susceptible to water erosion than
light-textured soils. This analysis does not include theeffects of slope
length and steepness, the crop canopy nor soil erodibility.

INTRODUCTION

Water erosion is closely related to rainfall since rainsplash is
an important mechanism of soil detachment and rainfall pat
terns have a strong effecton runoffgeneration (Morgan 1986).
In the Universal Soil Loss Equation (USLE), the erosivity of
the rainfall is expressed as an index, R, based on the kinetic
energy of thestorm (Wischmeier and Smith 1958; Zanchi and
Torri 1980). Calculation of R requires a continuous record of
rainfall intensity over a period of several decades. Unfor
tunately, records of this sort are usually not widely available.
In Saskatchewan, hourly rainfall values are the most detailed
records keptona routine basis,butare available onlyfor about
a dozen major weather stations in the agricultural portion of
the province. Wigham and Stolte (1986) used the procedure of
Wischmeier and Smith to calculate the R value for a number
of stations on the Canadian prairies. They commented on the
limited length of the records for mostof the stations. Daily rain
fall records are available for much longer periods and for many
more stations than the major weather stations. An estimate of
the rainfall erosion index from daily rainfall records would be
useful for providing input to erosion models and for assessing
erosion risk in areas where detailed hourly records are not avail
able for a sufficiently long period of time.

Soil detachment and transport occurs by rainsplash and by
runoff (Edwardsand Burney 1987). The relative importance of
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splash and runoff is still subject to debate (Thompson et al.
1986). Foster et al. (1981) concluded that erosivity indices based
on volume and rate of runoff may be better than the R value
since the R value overestimates the soil loss that occurs with
negligible runoff, and conversely, under-estimates the erosion
when runoff is great relative to rainfall.

The objectives of this study were: (1) to compare rainfall ero
sion indices calculated from hourly data using different sim
plifying assumptions to previously published estimates by the
Wischmeier and Smith approach; (2) to compare the erosion
index calculated from hourly data with an index calculated from
daily rainfall records; and (3) to combine the estimated daily
erosivity witha daily runoffmodel to determine an ' 'effective"
erosion index for days in which there was runoff produced.

MATERIALS AND METHODS

Calculation of erosion indices
In the method of Wischmeier and Smith (1978), the rainfall ero
sion index, R, is calculated from the kinetic energy of a storm
and the maximum 30-min rainfall intensity for that storm. The
storm is divided into a number of periods of equal intensity and
the total kinetic energy is summed over the various periods as
shown in Eqs. 1-3 (Foster et al. 1981):

<?j = 0.119 + 0.0873 logl0(/j), ij<76 mm h"

*j = 0.283,

where:

i. > 76 mm h
-l

(1)

(2)

e\ = kinetic energy per mm rainfall for time interval
j (MJ ha"1 mm-1) and

ij = rainfall intensity in time interval./ (mm h"1).

E = E ej • Pj (3)

where:

E = kinetic energy for a rainfall event (MJ ha-1) and

Pj = rainfall in time period j.

The equation for the rainfall erosion index, R, is

R = E • 730 W

where /30 = maximum 30-min rainfall intensity (mm h"1).
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Storms with less than 13 mm rainfall are not included in the
calculation ofR and storms separated by less than 6 h are con
sidered a single event (Wischmeier and Smith 1978).

For this study, four rainfall erosion indices were calculated
by combining the rainfall kinetic energy, as calculated from
hourly rainfallvalues, with different measuresof rainfallinten
sity. Days with less than 5 mm rainfall were not included in
the annual rainfall erosion index total. Table I lists the stations
and the lengthsof rainfall record used in calculating the annual
erosion indices as shown in Eqs. 5-8.

SUMI30 = maximum 30-min rainfall intensity for a storm
taken from consecutive days with rainfall.

In Eqs. 5-8, no attempt was made to separate individual
storms that might occur on any given day. Becauseof this, the
calculation is simpler than the detailed calculation according to
Wischmeier and Smith (1978), but the four indices may over
estimate the true R values by joining individual storms which
are separated by periods of more than 6 h. The advantage of
calculating R3 is that only one set of records (the hourly rain
fall data) needs to be assessed. To assess the success of these
simplified calculations, the four erosion indices (Rl, R2, R3
and R4) were compared to the "true" erosion indices calcu
lated by Wigham and Stolte (1986).

Erosion index versus daily rainfall
For each of the major climatic stations shown in Table I, daily
rainfall was calculated by summing the hourly rainfall for each
day. The Rl value (Eq. 5) was then fitted to daily rainfall using
a relationship of the form (Richardson et al. 1983):

Rl = aRain* (9)

where:

Rain = daily rainfall, and

a,b = equation coefficients.

Days with less than 5 mm of rainfall were excluded from the
comparison because of the large number of points with an
extremely low erosion index.

The daily rainfall records from 62 climatic stations in the
agricultural region of Saskatchewan with at least 15 yrofrecord
were then used as input for Eq. 9 to calculate flldaily. A

Rl = E • 730

R2 = E • 76o

R3 = E • MAXHR

R4 = SUMKE • SUMI30

where:

(5)

(6)

(7)

(8)

E = daily kinetic energy calculated with Eq. 3 using
24 periods of 1 h,

730 = maximum daily 30-min rainfall intensity (from
daily rainfall data),

760 = maximum daily 60-min rainfall intensity (from
daily rainfall data),

MAXHR = maximum hourly rainfall amount (from hourly
rainfall data),

SUMKE = storm kinetic energy value calculated bysumming
daily KE values for consecutive days of rain
fall, and
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Table I. Mean (arithmetic) annual erosion indices calculated from hourly rainfall data

Weather

Period of record

Erosion indices (MJ ha xmm h ')
station R\ Rl R3 R4

Bad Lake 1972-1982 256 172 195 283
Broadview 1965-1982 399 255 223 462
Estevan 1964-1982 828 538 489 902
Hudson Bay 1966-1982 503 396 363 565
Kindersley 1966-1982 207 127 176 316
Nipawin 1973-1982 464 287 372 720
Outlook 1963-1982 256 162 193 406
Regina 1960-1982 551 386 335 610
Saskatoon 1960-1982 334 233 245 432
Swift Current 1961-1982 405 258 254 500
Wynyard 1964-1982 637 422 373 764
Yorkton 1970-1982 783 497 443 869

Glenlea 1967-1982 1158 734 683 1311
Gimli 1972-1982 946 606 617 1220
Morden 1977-1982 671 420 659 1248
Winnipeg 1960-1982 1114 695 634 1242

Beaverlodge 1960-1982 367 234 243 469
Calgary 1960-1982 239 158 226 405
Edson 1970-1982 217 144 406 829
Lacombe 1963-1982 514 344 344 696
Lethbridge 1960-1982 219 151 297 474
Peace River 1965-1982 109 72 169 288
Slave Lake 1972-1982 142 100 217 400
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contourmap of mean annualRldaily for SouthernSaskatchewan
was constructed from the 62-point measurements.

Combining erosivity and the occurrence of runoff
An effectiverainfall erosivity (Reff) was calculated for each of
the 62daily reporting stations by summing the Rldaily values
for those rainfall days on which runoff was also estimated to
have occurred. Thus, Reff, is calculated in exactly the same
manner as Rldaily except thatReff annual total includes only
those days when runoff was produced. Estimation ofdays which
produced runoff was based on a runoff model similar to the Ver
satileSoilMoistureBudget (Dyer and Mack 1984). The model,
which usesa daily timestep, divides thesoil intosix layers each
with a defined available waterandsaturation capacity basedon
soil texture (Fig. 1). The model inputs are daily maximumand
minimum temperature, rainfall, snowfall and potential
evaporation.

Runoff was predicted using a variation of the SCS curve
number technique (McCuen 1981):

Q =
(P - 0.2s)2

(P - 0.85)
(10)

where:

Q = runoff (mm)

P = precipitation (mm) and

s = soil storage term described by

25400 ^CA
s = — 254

CN [-
W(l) + W(2) 1

Sat(l) +Sat(2) J (11)

where:

W(l), W(2) = water content of soil layers 1 and 2 (mm),

Sat(l), Sat(2) = saturation capacity of soil layers 1 and 2
(mm) and

CN = SCS curve number (50 for light-textured
soils, 60 for medium-textured soils and 70
for heavy-textured soils).

Infiltration (precipitation minusrunoff) recharges the various
layers to field capacity starting from thesoilsurface downwards.
If infiltration exceeds the field capacity of the first layer, the
excess moisture is routed to the second soil layer and so on.
Excess moisture from the deepest soil layer is lost from soil
storage as deep percolation.

Available Water (mm) Saturated Water
Texture Content (mm of

Light Medium Heavy water above PWP)Soil Layer

1

2

3

4

5

Depth (cm)

6 5.0 7.5 10 24

9 7.5 11.25 15 36

15 12.5 18.75 25 60

30 25 37.5 50 120

30 25 37.5 50 120

30 25 37.5 50 120

Fig. 1. Schematic of the soil profile used in the runoff model.
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Table II. Soil water extraction coefficients in the runoff model

Growth stage

Soil layer P-Ef E-J J-H H-S S-R

1 0.36 0.36 0.36 0.36 0.36
2 0.12 0.17 0.22 0.27 0.27
3 0.10 0.11 0.13 0.18 0.18
4 0.09 0.11 0.11 0.14 0.14
5 0.01 0.02 0.07 0.08 0.06
6 0.00 0.01 0.02 0.03 0.02

tGrowth stages are: P-E, planting to emergence (includes bare soil);
e-j, emergence to jointing; j-h, jointing to heading; HS, heading to
soft dough; and S-R, soft dough to ripening.

Daily evapotranspiration is calculated by multiplying the
potential evaporation by the soil water extraction coefficients
based on crop growth stage (Table II). Each soil layer can
be dried down to zero available water. The various growth
stages were estimated using accumulative growing degree
days (Robertson 1968): emergence, 90 growing degree days;
jointing for 180 growing degree days; heading, 1050 growing
degree days; soft dough, 1600 degree growing days; and
ripening at 1890 degree days. All values are in degree
Fahrenheit-days.

Accumulation of snow during the winter period is achieved
by multiplying the snowfall by 0.9 and 0.7 (snow coefficients)
for stubble and fallow fields, respectively. These coefficients
were chosen because they provided the best match between
predicted and measured snowpack depth for a set of test data
(Table III) where the snowpack depth is measured in millimeters
of water equivalent. On winter days when there was potential
evaporation, the evaporation was subtracted from the snowpack.
When the maximum daily temperature was above zero, snow-
melt was calculated using the McKay (1964) curves as given
by DyerandMack(1984). The snowpack wasassumed to retain
15% of the snowmelt; the remainder of the snowmelt was added
to thedaily precipitation total. Snowmelt runoffwasnot included
in the Reff calculation, but rain (in excess of 5 mm) on a thawing
snowpack of less than 10 mm water equivalent was included
in the Reff.

Infiltration into frozen soil was simulated with the equation
given by Grayet al. (1984). Infiltrating water was assumed to
freeze in the two top soil layers. The second layer ws first filled
to saturationbefore the top soil layer was filled. Once both soil
layers were saturated, no further infiltration could occur until
the soil thawed out, which was assumed to occur when the snow
packhad completely meltedand the meandaily temperaturewas
above 0°C. At this time all soil layers were assumed to drain
to field capacity.

The performance of the modelduring the criticalearly spring
period was calibrated using data from a small basin study
near Saskatoon (Table III). The most critical criterion was the
predicted runoff dates. During the time of the basin study,
there were some complex spring runoff patterns and, due to
the simplicity of the model, it was not possible to match the
dates or volumes precisely. However, the data were useful for
calibrating snow coefficients and soil water extraction coeffi
cients. It was necessary that the runoff model run on the minimal
inputs listed earlier which is the reason for using this particular
type of runoff model. Although it is simplistic in nature, it fits
well with the daily data being used in this study and was consi
dered to* be a reasonable tool for estimating days when runoff
was produced.
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Table III. Comparison of measured and predicted runoff for the Floral Basin

Measured! Predicted^

Snowpack

Runoff

Snowpack

Runoff

Amount Amount

Year (mm) Date (mm) (mm) Date (mm)

1962 75 5-17 April 4 48 4-8 April 12

1963 14 21-24 March 6 37 23-26 March 9

1964 70 2-10 April 8 40 2 April 9

1965 74 5-16 April 30 61 5-16 April 30

1970 ND§ 5-9 April 42 82 8-12 April 52

1971 ND 8-18 April 27 72 8-10 April 23

1972 ND 15 March-14 April 22 88 1-10 April 57

tData from Saskatchewan Research Council, Drainage Basin Study, Report Nos. 2, 3, 4, 5 and 8.
$Data from Saskatoon meteorological station (13 km west).
§ND, no data.

RESULTS AND DISCUSSION

The arithmetic mean annual value for the four erosion indices

is shown in Table I for the major climatic stations used in this
study. The mean annual Rl was, on average, 1.5 times larger
than the mean annual value for R2, indicating the difference
in maximumdaily 30- and 60-min rainfall amounts. Calculating
the erosion index using the maximum hourly precipation, R3,
resulted in a value halfway between Rl and R2. Theoretically,
R2 should never be less than R3 because maximum 60-min rain
fall should never be less than the maximum hourly rainfall for
any given day. However, the 1^ and the MAXHR values come
from two different rainfall data bases with two different 24-h
time periods (09:00-09:00 h for the fa, 12:00-12:00 h for the
MAXHR). Missing values of 1^ also affect the mean annual
value, so there are somestations where the R3 valueis greater
than theR2 value. Noattempt was made to estimate themissing
730 and Im. The largest values for the erosion index were
obtained when consecutive rainy days were combined into one
storm as was done in the calculation of R4. On average, R4
was approximately 40% larger than the mean annual value for
Rl. Since R4 joins individual storms that occur within 24 h of
each other into one large storm, it may over-estimate the true
valueof/? as calculatedaccording to the Wischmeierand Smith
(1978) procedure.

As expected, the four erosionindices were highly correlated.
Since theRl is relatively simple to calculate and is verysimilar
to the widely accepted R value calculated by the Wischmeier and
Smith (1978) procedure, it isused in theremainder of this paper.
TableI showsthe arithmeticmeanvaluesof the various indices,
butplotting of theRl values for the individual stations (notshown)
indicated thattheprobability distribution tends to be lognormal,
confirming earlier workbyKachanoski et al. (1984) andWigham
and Stolte (1986). Figure 2 is a comparison of the geometric
mean annual Rl (estimated by visual line fit through the log
annual J?l, not shown) for all the stations in Table I with the
values for the erosion index for those stations estimated from
Wigham and Stolte's (1986) map. The mean (geometric) annual
Rl values are consistently about 70% of the R value given by
Wigham and Stolte (1986). There are three major reasons for
this: Wigham and Stolte (1986) estimated missing 730 values,
applieda correctionfactor to convert storm kineticenergy from
hourlydata to shortperioddata, and, finally, for stormsthatlasted
more than one day, they used the maximum 730 for those days
(a procedure similar to that used in calculation of R4).

The rainfallerosivityindicescalculatedin thispaper (Table I)
and by Wigham and Stolte (1986) are limited by the small
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Mean AnnualErosionIndex (Wighamand Stolte 1986)

Fig. 2. Comparison of mean annual erosion index for Saskatchewan
stations ascalculated inthis paper(Rl)andbyWigham andStolte (1986).
Units are MJ ha-1 mm h"1.

number of meterological stations where hourly rainfall data of
sufficient length are available. To overcome thislimitation, a rela
tionship was sought between daily rainfall and Rl using Eq. 9.
For Saskatchewan, thea coefficients ranged from0.113 to 0.254
and the b coefficients ranged from 1.545 to 1.933 (Table IV),
similar to the results shown by Richardson et al.(1983) for the
cool season in the eastern United States. Fortunately, themag
nitude of the a and b coefficients appears to be related to the
mean annual rainfall (Figs. 3a, 3b) as shown below:

<i=0.341 - 0.000702 •MAR r2=0.68, n=l2 (12)

6=1.16 + 0.00231 • MAR r2=0.74, n=l2 (13)

where MAR = mean annual rainfall (mm).
This relationship was not apparent for the Alberta and Manitoba
stations.

An estimate of Rl, denoted as Rldaily, was calculated using
daily rainfall records as input to Eqs. 9, 12 and 13. First, the
mean annual rainfall was used to obtain estimates of the a and
b coefficients using Eqs. 12 and 13. Second, the a and b coeffi
cients were used in Eq. 9 along with daily rainfall to calculate
Rldaily. For each of the 62 weather stations in Southern
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Table IV. Coefficients from the exponential relationship between erosion index (Rl) and daily rainfall

Coefficients for Eq. 9

From regression Predicted with
ofRl versus rain Eqs. 12 and 13

a b a b

0.204 1.627 No daily rainfall data available
0.187 1.717 0.137 1.837
0.124 1.933 0.111 1.923
0.140 1.823 0.102 1.953
0.186 1.545 0.181 1.688
0.113 1.786 0.086 2.005
0.254 1.554 0.169 1.730
0.148 1.843 0.145 1.810
0.178 1.691 0.162 1.753
0.161 1.716 0.167 1.737

0.148 1.796 0.128 1.864

0.120 1.918 0.104 1.946

Weather

station

Bad Lake

Broadview

Estevan

Hudson Bay
Kindersley
Nipawin
Outlook

Regina
Saskatoon

Swift Current

Wynyard
Yorkton

0.31 'a' = 0.341 - 0.000702(MAR)
1-BadLake
2-Broadview
3-Estevan
4-Hudson Bay
"S^Kindersley
6-Nipawin
7-Outlook
8-Regina
9-Saskatoon

10-Swift Current
11-Wynyard
12-Yorkton

s
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0.2-

(A) o.i
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'11

•v
200 300

Mean Annual Rainfall (mm)

—i

400

2.0 _ V = 1.16 + 0.00231(MAR)

s
8

1.9

1.8

1.7

1.6

1.5

(B) ioo

12

•11 • , 1-BadLake
6 2-Broadview

3-Estevan

"10 n • 2 4-Hudson Bay
•9 5-Kindersley

6-Nipawin
7-Outlook

• 1 8-Regina
9-Saskatoon

7 10-Swift Current

"•5 11-Wynyard
12 Yorkton

i

200

i

300 400

Mean Annual Rainfall (mm)

Fig. 3(a). Relationship betweena coefficient and mean annual rainfall,
(b). Relationship between b coefficient and mean annual rainfall.

CANADIAN AGRICULTURAL ENGINEERING

B
-5

800 -,

600 -

400

200

1:1 line

400 600

Mean Annual Rl (geometric mean)

800

Fig. 4. Comparison of mean (geometric) annual erosion index (Rl)and
mean(arithmetic) annual erosionindexas calculated fromdaily rainfall
(flldaily). Units are MJ ha"1 mm h"1.

Saskatchewanwith at least 15 yr of record, the daily rainfall was
used to calculate Rldaily for all days with greater than 5 mm
of rainfall using the procedure described above. The Rldaily
values were summed for each year and the mean annual values
were calculated for each station. For the Saskatchewan stations
with both hourly and daily data, the mean annual Rldaily
provided a goodmeasure of themean(geometric) annual Rl (Fig.
4). All 62 stationswere used to produce a contour map of Rldaily
for SouthernSaskatchewan. The resulting map (Fig. 5) has much
greater detail concerning areas with locally high Rldaily values
than the R value contour map shown by Wigham and Stolte
(1986). Also, there are much shorter distances involved with
interpolating between point measurements of Rldaily than with
point measurements of R.

The arithmetic mean was used for the mean annual /?1daily
values since their distribution is approximatley normal compared
to the log normal distribution of the mean annual Rl values, as
shown for the Saskatoon climate station in Figure 6. Since the
probability distribution is not the same, the mean annual
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Fig. 5. Contour map of mean (arithmetic) annual erosion index
(/?1daily), (MJ ha-1 mm h-1) as calculated from daily rainfall for
Southern Saskatchewan. Data are from 62 stations with a minimum of
15 yr of daily records.

Rl daily values should not be used to estimate extreme annual
/?1daily because they tend to underestimate the larger values.
Examination of the annual Rl values for the Saskatchewan sta
tions suggested that once in 5 yr (80% probability) the annual
Rl value will be 1.8 times higher than the mean annual Rl value
and once in 10 yr (90% probability) the annual Rl value will

be 2.5 times the mean annual Rl (Table V). Use of these ratios
to estimate values is preferred rather than use the /?1daily
distributionsbecause of the underestimation problem given above.

At each of the 62 Saskatchewan stations shown in Fig. 5, the
runoff model was run for three different soil textures (light,
mediumand heavy)and with two croppingsystems(fallow-crop
and continuous crop). An effectiveerosion index (Reff) was cal
culatedby summing the Rldaily values for days that had runoff
from rainfall events in excess of 5 mm per day; snowmelt runoff
was not included in the calculations. No attempt was made to
take into account the amount of runoff, since this would vary
with slope position which is taken into account in the LS factor
of the USLE. The Reff reacted more strongly to differences in
soil texture than to differences in cropping practices (Table VI).
The latter is not surprising in view of the similarity of the soil
water extraction coefficients for the upper soil layers in cropped
and fallowed fields (Table II). Other effects of cropping systems,
e.g. the sheltering of the soil surface against raindrop impact,
are not taken into account here and are covered by additional
factors in the Universal Soil Loss Equation.

Figure 7 shows contour maps of mean annual Refffor the three
soil textures for the fallow year (the calendar year in which no
crop was grown). As discussed in the previous paragraph, the
difference in effectiveerosion index between different cropping
systems is very small, and for all practicalpurposes theerosivity
contours in Fig. 7 also apply to cropped fields.

The much lower value for Reff(Fig. 1) than either Rldaily
(Fig. 5) or Rl (Table I) is largely due to the fact that many rain
fall eventsdo not lead to runoff. Hence, mean monthly Reff is
substantially lowerthaneithermeanmonthly Rl or Rldaily (Fig.
8). The absenceof significant runoff during the growing season
is a well-documented fact on the Canadianprairieswhere streams
show maximum flows in early spring during or following
snowmelt.
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Fig. 6. Probability distribution of annual Rl values (log normal, natural logarithm) versus probability distribution of flldaily values
(normal) for the Saskatoon climate data for the period 1960 to 1982. The Rldaily index underestimates the extreme events compared
to the Rl index.
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Table V. Ratios (a) 1in 10 yr annual Rl/ mean (geometric) annual Rl and (b) 1in 5 yr annual Rl/ mean (geometric) annual Rl

RATIOS
1 in 10 yr annual Rl 1 in 5 yr annual Rl

mean (geometric) annual Rl mean (geometric) annual Rl
2.35 1.72
1.65 1.40
3.49 2.25
2.43 1.82
2.77 1.95
2.06 1.62
2.10 1.62
2.01 1.57
2.85 1.97
2.27 1.66
3.39 2.23
3.03 2.03

Weather

station

Bad Lake

Broadview

Estevan

Hudson Bay
Kindersley
Nipawin
Outlook

Regina
Saskatoon

Swift Current

Wynyard
Yorkton

Average 2.53 1.82

Table VI. Assessment of effective rainfall erosion index (Reff) from the runoff model for selected weather stations

Ratio (RefflRl daily)

Texture Cropping system Swift Current Regina Saskatoon Prince Albert

Light
Light
Medium

Medium

Heavy
Heavy

Crop/fallow
Continuous crop
Crop/fallow
Continuous crop
Crop/fallow
Continuous crop

0.13

0.13

0.33

0.33

0.69

0.69

0.23 0.16

0.23 0.16

0.45 0.41

0.45 0.40

0.75 0.70

0.73 0.69

0.16

0.16

0.36

0.35

0.70

0.68

Fig. 7. Contour maps of the means annual Reff (MS ha"1 mm h"1) for Southern Saskatchewan for (a) light-textured soils, (b) medium-textured
soils and (c) heavy-textured soils for the calendar year that there was no crop grown.

CONCLUSIONS

Therelationship between daily rainfall and thedailyrainfall factor
is exponential with two coefficients that can be estimated from
mean annual rainfall. Estimation of erosion index from daily data
(Rldaily), has provided a meansfor constructing a map of rain
fall erosivity in Southern Saskatchewan using records froma wide
network of weather stations that have recorded daily rainfall for
many decades. This denser network of coverage
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helps isolate local areas with high rainfall erosion potential and
shortens the distance over which rainfall erosion potential must
be estimated from point measurements. This suggests that the
Rldaily contour map may be more precise than the R contour
map (Wigham and Stolte 1986) because the latter is based on
a smaller number of point measurements.

The coupling of the rainfall erosion index (Rldaily) with the
occurrence of runoff provides a perhaps more realistic
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Fig. 7. Continued.

150

100

50-

Fig. 8. Comparison ofthe mean monthly/?1daily to themean monthly
crop-fallow Reff for the Regina station.

assessment of rainfall erosion hazard since it is the combination
of rainfall and runoff that causes water erosion damage. The
runoff model used in this analysis was more sensitive to soil tex
ture than to cropping practices since protection of the soil sur
face against water impact was not included in the calculations.
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The resulting index, Reff, showed large differences in erosion
risk due to soil texture. The combination of climatic data and
soils data has provided analternative assessment of the R factor
for SouthernSaskatchewan. This can now be applied along with
local topographic, soil credibility, and crop cover data to pro
vide a detailed appraisal of water erosion risk using the USLE
for specific areas of the province.
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